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[57) ABSTRACT

The invention relates to a process for recovering from

potassium mineral flotation tailings sodium chloride of

sufficiently high purity to make it suttable for industrial

use, characterized by comprising the following stages:

(a) washing said flotation tailings with water and with
the mother liquor from one or more successive stages
of the process, said mother iquor containing sodium
chloride as undissolved bottoms, to give a mixture of
a solid phase comprising nearly all the sodium chlo-
ride contained 1n said fed tailings, and a liquid phase

(b) separating said mixture into a first turbid portion
enriched in said solid phase, and a second turbid por-
tion enriched in said liquid phase

(c) separating the solid phase from the liquid phase of
said first turbid portion, this latter separated phase
constituting at least part of said mother hiquor for use
in stage (a), and possibly

(d) drying the solid phase separated in stage (c) to pro-
duce high purity sodium chloride.

3 Claims, 1 Drawing Figure
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PROCESS FOR PRODUCING HIGH PURITY
SODIUM CHLORIDE FROM POTASSIUM
MINERAL FLOTATION TAILINGS

In nature, all potassium-containing materials nor-
mally also contain more or less large quantities of so-
dium chloride and merts such as kainite, schoenite,
sylvite, kieserite, anhydrite, clay etc. Before the potas-
sium minerals can be used industrially, both the sodium
chloride and the inerts must be removed. In this respect,
the known art generally uses a flotation separation pro-
cess, with which by treating the suitably ground min-
eral mixture with an appropriate collector it is possible
to obtain a product enriched in potassium mineral, and
a residue, known as the flotating tailings, which con-
tains nearly all the sodium chloride, the inerts and a
small quantity of potassium mineral.

Up to the present time, the sodium chloride obtained
as flotation tailings has found no industrial use because
of the minerals and flotation mother liguor which ac-
company it, these making it unsuitable for subsequent
conversion processes, for which a NaCl purity of at
least 99.4% 1s required. |

The general tendency has therefore been to discard
the sodium chloride of the flotation tailings as an unde-
sirable by-product. This means that the tailings have to
be treated before discharge, because to dispose of them
as such would lead to ecological damage.

It 1s apparent that the need to purify the effluent
results 1in further costs for the industry of this sector.

‘The object of the present invention 1s therefore to
enable the sodium chloride contained in the flotation
tatlings ansing from the potassium mineral processing
industry to be used for industrial purposes, and thus to
recover 1t from the tailings at sufficiently high purity,
1.e. greater than at least 99%. This object according to
the invention must be attained in an essentially simple
and direct manner in order for it to be economically
advantageous. It must also result in a high yield and
minimise the quantity of effluent liguids in play.

These objects are attained according to the invention
by a process for recovering from potassinm mineral
flotation tailings sodium chloride of sufficiently high
purity to make it suitable for industrial use, character-
1sed by comprising the following stages:

(a) washing said flotation tailings with water and with
the mother liquor from one or more successive stages of
the process said mother liquor containing sodium chlo-
ride as undissolved bottoms, to give a mixture of a solid
phase comprising nearly all the sodium chloride con-
tained 1n said fed tailings, and a liquid phase

(b) separating said mixture into a first turbid portion
enriched 1n said solid phase, and a second turbid portion
enriched in said liquid phase

(c) separating the solid phase from the liquid phase of
said first turbid portion, this latter separated phase con-
stituting at least part of said mother liquor for use in said
stage (a).

The process as heretofore substantially defined can
advantageously comprise the following further stages:
(d) drying the solid phase separated in stage (c),

(¢) separating from said second turbid portion pro-
duced in stage (b) at least a part of the liquid phase, this
latter thus separated constituting mother liquor for use
in stage (a).

The characteristics and advantages of the process
according to the invention will be more apparent from
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the detailed description given hereinafter with refer-
ence to the accompanying drawing, of which the single
FIGURE shows a block diagram in which each block
represents one stage of the process.

With reference to said FIGURE, the process gener-
ally comprises the combination and succession of the
following stages:

(a) In a first stage 10, flotation tailings 11 are attacked
by water 12, and by mother liquor 13 and 20 originating
from successive stages 18 and 19, so as to put a small
quantity of sodium chloride, the potassium minerals, the
anhydrite and the kieserite into solution. In this manner,
a muxture 14 of a solid phase comprising sodium chlo-
ride and mother liquor is obtained.

(b) In a second stage 15, the solid-liquid mixture 14 is
cycloned to remove the greatest possible quantity of
mother liquor containing all the insolubles and the finest
fractions of the salts present, to obtain in this manner a
substantially liquid phase 16 which passes to stage 18,
and a solid-liguid mixture 17.

(¢} In a third stage 19, the solid of the solid-liquid
mixture 17 is separated from its liquid by centrifuging,
to give a liquid 20 which is returned to stage 10, and a
solid 21 which, after washing with water of the same
centrifuge, passes to the next stage.

(d) In a fourth stage 22, the solid 21 is heated to re-
move all the water contained therein. In this manner,
sodium chloride 24 containing 99.60% of NaCl is ob-
tained, this constituting the useful product.

(e) The mother liquor 16 from stage 15 is fed to stage
18, where it is contained in a decanter in which the
solids separate out. A clear mother liquor is obtained, of
which a part 13 is fed to stage 10, and the remainder 26
1s discarded. The solids 23 which separate on to the base
of the decanter are removed together with part of the
mother liquor. The process heretofore described is illus-
trated hereinafter with reference to a non-limiting quan-
titative example:

EXAMPLE

100 t/h of flotation tailings of the following composi-
tion: sodium chloride 79.5%, kainite 8.3%, schoenite
1.7%, sylvite 0.5%, anhydrite 0.3%, kieserite 1.2%,
magnesium chloride 1.3%, clay 0.3%, water 6.9% enter
stage (a) as heretofore defined where they are reacted
with 40 t/h of water and 198.8 t/h of mother liquor of
the following composition: MgCl, 1.2%, MgSO4 8.6%,
KCl 5.1%, NaCl 17.6%, H;0 67.5%, to obtain in this
manner 67 t/h of solid of the following composition:
sodium chloride 99.6%, anhydrite 0.1%, kieserite 0.1%,
sylvite 0.1%, clay 0.1%, and 271.8 t/h of liquid of the
following composition: MgCly 1.2%, MgSQO4 8.6%,
KCl 5.1%, NaCl 17.6%, H,O 67.5%, which pass to
stage (b). In stage (b), cycloning is carried out to partly
separate the solid from the liquid, to obtain in this man-
ner 130 t/h of a turbid portion comprising 60 t/h of
solid and 70 t/h of liquid (of the same composition as
described in stage (a)) which passes to stage (c), and
208.8 t/h of a turbid portion comprising 7.1 t/h of solid
and 201.7 t/h of liquid, which passes to stage (e).

In stage (c), centrifuging 1s carried out to separate the
solid from the liquid, and the solid is washed with 3.8
t/h of water to obtain in this manner 63.8 t/h of solid of
the following composition: sodium chloride 93.6%,
anhydrite 0.1%, kieserite 0.1%, sylvite 0.1%, clay
0.1%, H20 6%, which passes to stage (d), and 70 t/h of
liquid of the following composition: MgCl 7 1.2%,
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MgSO4 8.6%, KCl 5.1%, NaCl 17.6%, H>O 67.5%
which returns to stage (a).

In stage (d), the solid from stage (c) is dried to obtain
in this manner 3.8 t/h of water, which is removed in the
form of steam, and 60.0 t/h of solid of the following
composition: sodium chloride 99.6%, anhydrite 0.1%,
kieserite 0.1%, sylvite 0.1%, clay 0.19%, which consti-
tutes the useful product.

- In stage (e), the turbid portion from stage (b) is clari-
fied to obtain in this manner: (1) 191 t/h of liquid of the
following composition: MgCl 1.2%, MgSO4 8.6%,
KCl5.1%, NaCl 17.6%, HyO 67.5%, of which 128.8 t/h
returns to stage (a) and 62.2 t/h are discarded; (2) 17.8
t/h of sludge comprising 17.1 t/h of solid of the follow-
ing composition: sodium chloride 93.9%, clay 4.1%,
miscellaneous 2.0%, and 10.7 t/h of liquid of the follow-
ing composition: MgCl; 1.2%, MgS8048.6%, KCl1 5.1%,
NaCl 17.6%, H,O 67.5%, which are discarded.

From this example and from the aforegoing descrip-
tion it is apparent that the invention effectively attains
the initially proposed objects. The sodium chloride
recovered in this manner can be used either as such or
can be treated in order to further increase its purity.

We claim:

1. A process for recovering sodium chloride of suffi-
ciently high purity to make it suitable for industrial use
from potassium mineral flotation tailings which consist
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4
essentially of sodium chloride, inert materials and potas-
sium mineral, comprising:

(a) washing said mineral flotation tailings with a suffi-
cient amount of both a first stream comprising
water and a second stream comprising a mother
liquor from one or more successive process steps to
give a mixture of a solid phase and a liquid phase,
the solid phase consisting essentially of sodium
chloride and containing nearly all of the sodium
chloride contained in said mineral flotation tailings,
said mother liquor comprising a solution contain-
ing undissolved sodium chloride;

(b) separating the mixture obtained in step (a) into a
first turbid portion enriched in said solid phase, and
a second turbid portion enriched in said liquid
phase; and

(c) separating the solid phase from the liquid phase of
said first turbid portion obtained in step (b) and
recycling the resulting liquid phase to said second
stream in step (a).

2. The process of claim 1 further comprising the step

of

(d) drying the solid phase obtained in step (c).

3. The process of claim 1 further comprising the step

of

(e) separating the second turbid portion obtained in

step (b) into a solid and a liquid phase and recycling
the resulting liquid phase to said second stream in

step (a).
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